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from these columns (strain HCF1) show observed in fermenting column
that this strain is capable of fermenting as various time points.

lactate to acetate and propionate and Community dominated by : : 10 mM Fe : o ~2e8 to >>1e9
concurrently reducing Cr(VI). fermenter HCE1. (Maximum sustained under fermenting conditions)

Domi boli is i d
(o sulfate reduction. Reductive solubilization of Fe and PATHWAYS TO OBSERVED PRODUCTS |
Mn also observed, either via activity of minor

. = - organisms or by alternative metabolic pathway of . . Organically
Time (days) dominant HCF1 organism Microbial Cr(VI) complexed-Cr(I1I)

Reduction
—  Cr(III) Fe(Ill),, » Mixed Fe, Cr (OH),

Reactive transport modeling of Hanford 100H lab- and field-scale
experiments SOLID PHASE ANALYSIS OF PRODUCTS | crobia Fe(ID) Reducton Cr 0,
| > Cr(VI) +3Fe(1I)
AP P ROAC H > D | Stl'i b uti on Of * Initial enzymatic reduction of Cr(VI) to Cr(III) can lead to observed products by subsequent dissolution reprecipitation step with Fe

(III). While Fe is abundant, Fe(III),, concentrations are very low, and the Kinetics of dissolution/reprecipitation to make mixed

Experimental C0|umns : |mmob||ized Cr along hydroxide could be limiting.

e Sediment collected from the Hanford 100H site, hand-picked to
remove large pebbles and thoroughly homogenized in a sterilized

(Maximum under nitrate and sulfate conditions)

Use of metagenomic and meta-transcriptomic analysis to interpret
biogeochemical processes mediated by Hanford 100H aquifer bacteria —- 4
(lab and field studies) . e

—
=
=,
—
c
2
®
o]
-~
c
]
(& ]
c
=]
Q
LS
Q

Fe, Mn Concentration (puM)

col umns * Reaction of trace Fe(Il) can lead directly to the observed products. However, relative rate of Fe based Cr reduction and metabolic
depends on assumptions above.

" Fermenting (S5-5) 24-h 0.5N HCI extractions

¥ Denitrifying (N5-4) . i * Fraction of biomass reduction Fe verses Cr could depend on biomass density and/or position within the column relative to resources.
* In the most metabolically active columns
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majority of the Cr immobilized in the first
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polypropylene pan before use in lab column experiments
e Columns packed in 6-mL SPE sterile cartridges (7.8 cm (L) x 1.28 cm
(ID)) with Luer fittings on both sides, with autoclaved Tygon tubing

Chromium in solid phase (ug/g)

Fermentation a potentially major pathway for decomposition of C

for delivery of injection and effluent solutions. 0 Chromium exracted rom '
and reduction of Cr.

Hanford reference material

e Cr rich particles tend to be small <10
microns and show uniform Cr distribution
as opposed to rinds indicative of coatings.

(N, atmosphere). Bulk Cr speciation changes to resemble  Spectra form individual high Cr particles Sulfate reduction potentially less important than first expected.
* Stock solution delivered by a 24-channel peristaltic pump at 2.5 mL spectra collected from individual Crrich  show highly similar spectra independent of ry—

particles dominant redox or metabolic condition.

min-1: Indirect pathways via coupling with Fe chemistry important for

Lactate=5mM | Cr(VD=5uM | NH4 = 0.1 mM immobilization of Cr within the sediment.

* Stock solutions anaerobic and columns stored in anaerobic glove box o
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Uncertainty remains with regard to fraction of Cr directly
enzymatically reduced or indirectly reduced via reaction with Fe.

Column Summary and Prevailing Conditions
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